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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

Office of:

Prepared in the 

Fuquay-Varina, NC 27526

www.mottmac.com/americas

PO Box 700

 LICENSE NO. F-0669

-L-

-L-

SUNGATE DESIGN GROUP, P.A.
905 JONES FRANKLIN ROAD

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243

ENG FIRM LICENSE NO. C-890

EXISTING GROUND

PROPOSED GROUND

PROPOSED RIGHT DITCH

PROPOSED LEFT DITCH

PROPOSED UNDERCUT

PI = 37+50.00

EL = 850.16’

(-)3.3368% (-)0.7446%

VC = 400’
K = 154
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PROP 18" RCP

PROP 60" RCP

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

= 50     

= 840.4   

= 195     
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= 50 

= 120     
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= 839.6   
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OVERTOPPING ELEVATION

OVERTOPPING DISCHARGE

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

PIPE HYDRAULIC DATA
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FT

= 2.3    

= 839.4   

= 15+     
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= 50 
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= 839.4   

= 9       

= 839.5   

   EL = 834.46’

   N = 814694  E = 1715261

   -L- STA 46+26.54 RIGHT 121.53’

   -BL- STA 45+22 RIGHT 132’

BM16:  R/R SPIKE IN 14" OAK

BENCH MARKS
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DRAINAGE STRUCTURE NO. 614-616

DRAINAGE STRUCTURE NO. 618-619

PI = 51+00.00

EL = 840.11’
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VC = 250’

K = 164
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PROP 36" RCP

PROP 54" RCP

OVERTOPPING ELEVATION

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

PIPE HYDRAULIC DATA

= 6.4    

= 840.6   

= 90      

= 500

= 50 

= 23      

= 829.5   

= 24      

= 829.5   

FT

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT

= 33     

= 840.6   

= 295     

= 500

= 50 

= 85      

= 820.6   

= 100     

= 821.2   

   EL = 845.05’

   N = 815113  E = 1716150

   -L- STA 55+67.72 LEFT 165.22’

   -BL- STA 56+81 LEFT 88’

BM4:  R/R SPIKE IN 24" OAK

BENCH MARKS

DRAINAGE STRUCTURE NO. 708-710 DRAINAGE STRUCTURE NO. 709-710
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DOCUMENT NOT CONSIDERED FINAL
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

Office of:

Prepared in the 

Fuquay-Varina, NC 27526

www.mottmac.com/americas

PO Box 700

 LICENSE NO. F-0669

-L-

-L-

SUNGATE DESIGN GROUP, P.A.
905 JONES FRANKLIN ROAD

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243

ENG FIRM LICENSE NO. C-890

EXISTING GROUND

PROPOSED GROUND

PROPOSED RIGHT DITCH

PROPOSED LEFT DITCH

PROPOSED UNDERCUT

PI = 66+25.00

EL = 852.02’

(+)0.7810% (-)1.6414%

VC = 400’

K = 165

DS = 60 mph
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PROP 36" RCP

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT

= 12     

= 848.0   

= 55+/-   

= 200

= 50 

= 35      

= 846.6   

= 41      

= 846.9   

   EL = 849.56’

   N = 815271  E = 1717568

   -L- STA 69+49.30 LEFT 146.01’

   -BL- STA 71+53 LEFT 178’

BM17:  R/R SPIKE IN 12" POPLAR

BENCH MARKS

DRAINAGE STRUCTURE NO.  801-802

PI = 88+85.00

EL = 814.93’

(-)1.6414%
(-)3.9182%

VC = 400’

K = 176

DS = 60 mph
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PROP 36" RCP

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA
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= 801.8   
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STRUCTURE PAY ITEM

MSE WALL

DRAINAGE STRUCTURE NO. 911-912
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DOCUMENT NOT CONSIDERED FINAL
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

Office of:

Prepared in the 

Fuquay-Varina, NC 27526

www.mottmac.com/americas

PO Box 700

 LICENSE NO. F-0669

-L-

-L-

SUNGATE DESIGN GROUP, P.A.
905 JONES FRANKLIN ROAD

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243

ENG FIRM LICENSE NO. C-890

EXISTING GROUND

PROPOSED GROUND

PROPOSED RIGHT DITCH

PROPOSED LEFT DITCH

PROPOSED UNDERCUT

PI = 101+50.00

EL = 765.36’

(-)3.9182% (+)2.46
24%

VC = 900’

K = 141
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END DITCH RT.

PI =103+75

El = 767.70

PROP 24" RCP

42" RCP
PROP

OVERTOPPING ELEVATION

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS
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CFS

FT

FT

FT

= 4.6    

= 768.0   

= 23+     

= 500
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= 13      
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= 14      

= 750.0   

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

= 12     
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= 70+     
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W.S. ELEVATION

 

 

 

   EL = 735.78’

   N = 814309  E = 1720047

   -L- STA 95+03.58 RIGHT 295.90’

   -BL- STA 97+14 RIGHT 290’

BM7:  R/R SPIKE IN 20" POPLAR

   EL = 764.62’

   N = 814388  E = 1719513

   -L- STA 90+10.01 RIGHT 253.85’

   -BL- STA 92+28 RIGHT 279’

BM18:  R/R SPIKE IN 20" POPLAR

BENCH MARKS

BEG. DITCH RT.

PI =102+00

El = 768.22

STRUCTURE PAY ITEM

CL ’II’ RIP RAP

DRAINAGE STRUCTURE NO. 1012-1013

DRAINAGE STRUCTURE NO. 1111-1112
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7
7
2
.1
9

7
7
6
.4

4

-
L
-
 

S
ta
. 1
12

+
3
3
.2

4

-
Y
7
-
 

S
ta
. 2

1+
15
.3

4

E
l 
=
 
7
7
1.
0
0

(-) 8.9000%

E
l 
=
 
7
6
2
.1
0

(-) 6.6000%

E
l 
=
 
7
5
2
.2

0

E
l 
=
 
7
5
0
.7

0

(-) 3.0000%

E
l 
=
 
7
4
9
.5

0

(-) 1.2000%B
E

G
. D
IT

C
H
 

L
T
.

E
N

D
 

D
IT

C
H
 

L
T
.

P
I 
=
11
5
+
5
0

P
I 
=
11
6
+
5
0

P
I 
=
11
8
+
0
0

P
I 
=
11
8
+
5
0

P
I 
=
11
9
+
5
0

   EL = 776.23’

   N = 814526  E = 1721178

   -L- STA 106+28.38 RIGHT 224.83’

   -BL- STA 108+38 RIGHT 213’

BM8:  R/R SPIKE IN 18" HICKORY

BENCH MARKS
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DOCUMENT NOT CONSIDERED FINAL
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

Office of:

Prepared in the 

Fuquay-Varina, NC 27526

www.mottmac.com/americas

PO Box 700

 LICENSE NO. F-0669

-L-

-L-

SUNGATE DESIGN GROUP, P.A.
905 JONES FRANKLIN ROAD

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243

ENG FIRM LICENSE NO. C-890

EXISTING GROUND

PROPOSED GROUND

PROPOSED RIGHT DITCH

PROPOSED LEFT DITCH

PROPOSED UNDERCUT
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   EL = 755.51’

   N = 814534  E = 1722900

   -L- STA 123+42.25 RIGHT 232.73’

   -BL- STA 125+44 RIGHT 232’

BM9:  R/R SPIKE IN 12" POPLAR

BENCH MARKS

PROP 66" RCP

PROP 24" RCP

PROP 24" RCP

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

= 66     

= 749.0   

= 310+    

= 500

= 50 

= 160     

= 739.5   

= 180     

= 740.1   

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS
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CFS

CFS

FT

FT

FT

= 5.4    

= 749.0   

= 27+     

= 500

= 50 

= 15      

= 742.8   

= 16      

= 742.9   

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

PIPE HYDRAULIC DATA

OVERTOPPING ELEVATION = 738.7   
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FT

FT

FT

= 4.2    

= 21+     

= 12      

= 733.8   

= 13      

= 733.9   

= 500

= 50 

DRAINAGE STRUCTURE NO. 1215-1216 DRAINAGE STRUCTURE NO. 1217-1218 DRAINAGE STRUCTURE NO. 1314-1315

PI = 137+00.00

EL = 727.42’

(-)2.6333% (+)3.0
306%

VC = 1,700’

K = 300

DS = 60 mph

7
6
0
.1
8

7
4
0
.3

6

-
L
-
 

S
ta
. 1
4
7
+
4
8
.1
5

-
Y
8
-
 

S
ta
. 1
4
+
9
7
.6

5

BEGIN BRIDGE

END BRIDGE

138+21.44

142+21.47

PROP 18" RCP

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT

= 2.2    

= 735.6   

= 7       

= 100

= 50 

= 6       

= 735.5   

= 7       

= 735.6   

   EL = 725.40’

   N = 815604  E = 1724188

   -L- STA 138+72.27 LEFT 377.60’

   -BL- STA 140+87 LEFT 377’

BM10:  R/R SPIKE IN 36" HICKORY (DEAD)

BENCH MARKS

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

CFS

YRS

YRS

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS

CFS

YRS

FT

FT

FT

DESIGN HW ELEVATION

BASE HW ELEVATION

BRIDGE HYDRAULIC DATA

FT

DATE OF SURVEY

W.S. ELEVATION

AT DATE OF SURVEY FT

= 14,000  

= 50 

= 15,000  

= 100

= 729.5   

= 25,000  

= 500

=         

= 8-21-06   

= 712.81  

STRUCTURE PAY ITEM
TO TOP OF BERM

CL ’II’ RIP RAP

STRUCTURE PAY ITEM
RIP RAPCL ’II’ 

DRAINAGE STRUCTURE NO. 1316-1317

(1.5:1 NORMAL)
2.22:1

(1.5:1 NORMAL)
2.22:1

= 729.0

= 734.3
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710

720

730

740

750

760

770

780

790

800

148 149 150 151 152 153 154 155 156 157 158 159 160 161 162

760

750

740

730

720

710

730

740

750

760

770

780

790

800

810

820

162 163 164 165 166 167 168 169 170 171 172 173 174 175 176

730

740

750

760

770

780

790

800

810

820

-L- PLAN SEE SHEETS 14, 15 & 16

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

CFS

YRS

YRS

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS

CFS

YRS

FT

FT

FT

DESIGN HW ELEVATION

BASE HW ELEVATION

CULVERT HYDRAULIC DATA

=         

=    

=         

=         

=    

=         

=         

=    

=         

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

1:
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

Office of:

Prepared in the 

Fuquay-Varina, NC 27526

www.mottmac.com/americas

PO Box 700

 LICENSE NO. F-0669

-L-

-L-

SUNGATE DESIGN GROUP, P.A.
905 JONES FRANKLIN ROAD

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243

ENG FIRM LICENSE NO. C-890

EXISTING GROUND

PROPOSED GROUND

PROPOSED RIGHT DITCH

PROPOSED LEFT DITCH

PROPOSED UNDERCUT

PI = 149+40.00

EL = 765.00’

(+)3.0
306% (+)0.3319%

VC = 600’

K = 222

DS = 60 mph

7
6
9
.1
8

7
6
0
.1
8

BEGIN BRIDGE

153+50.00
156+55.00

END BRIDGE

PROP 36" RCP

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

= 761.4   

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT

= 13     

= 75+     

= 500

= 50 

= 37      

= 735.3   

= 43      

= 753.6   

   EL = 729.92’

   N = 815316  E = 1725830

   -L- STA 153+76.76 RIGHT 339.54’

   -BL- STA 156+08 RIGHT 319’

BM11:  R/R SPIKE IN 18" OAK

BENCH MARKS AT DATE OF SURVEY

W.S. ELEVATION

DATE OF SURVEY

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

DESIGN HW ELEVATION

BASE HW ELEVATION

BRIDGE HYDRAULIC DATA

= 3,660   

= 50 

= 721.9   

= 4,000   

= 100

= 722.3   

= 4,930   

= 500

= 763.5   

=         

= 8-11-06   

= 712.30  FT

FT

CFS

YRS

YRS

CFS

CFS

YRS

FT

FT

FT

1.6
6
:1 (S

K
E

W
E

D
)

1.5
:1 (N

O
R

M
A

L
)

1.
6
6
:1
 (
S

K
E

W
E

D
)

1.
5
:1
 (

N
O

R
M

A
L
)

STRUCTURE PAY ITEM
CLASS ’II’ RIP RAP

STRUCTURE PAY ITEM
CLASS ’II’ RIP RAP

DRAINAGE STRUCTURE NO. 1515-1516

PI = 165+00.00

EL = 770.18’

(+)0.3319% (+)1.3141%

VC = 400’

K = 407

7
8
4
.6

3

7
6
9
.1
8

DS = 60 mph

E
l 
=
 
7
6
7
.3

0

(+) 2.8
485%

B
E

G
. D
IT

C
H
 

L
T
.

P
I 
=
17

4
+
5
5

PROP 6’X6’ RCBC

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

CFS

YRS

YRS

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS

CFS

YRS

FT

FT

FT

DESIGN HW ELEVATION

BASE HW ELEVATION

CULVERT HYDRAULIC DATA

= 210     

= 50 

= 772.6   

= 250     

= 100

= 773.2   

= 420+    

= 500

= 777.3   

   EL = 787.39’

   N = 816132  E = 1727693

   -L- STA 173+43.10 LEFT 252.11’

   -BL- STA 176+67 LEFT 226’

BM12:  R/R SPIKE IN 24" OAK

BENCH MARKS
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176 177 178 179 180 181 182 183 184 185 186 187 188 189 190

770

780

790

800

810

820

830

840

850

860
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780

790

800

810

820

190 191 192 193 194 195 196 197 198 199 200 201 202 203 204

880

800

810

820

830

840

850

860

870

890

880

800

810

820

830

840

850

860

870

890

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

1:
5
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:1
6
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-L- PLAN SEE SHEETS 16, 17, 18, & 19

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

Office of:

Prepared in the 

Fuquay-Varina, NC 27526

www.mottmac.com/americas

PO Box 700

 LICENSE NO. F-0669

-L-

-L-

SUNGATE DESIGN GROUP, P.A.
905 JONES FRANKLIN ROAD

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243

ENG FIRM LICENSE NO. C-890

EXISTING GROUND

PROPOSED GROUND

PROPOSED RIGHT DITCH

PROPOSED LEFT DITCH

PROPOSED UNDERCUT

PI = 178+60.00

EL = 788.05’

(+)1.3141%
(+)3.5

895%

VC = 400’

K = 176

-
L
-
 

S
ta
. 1
8
1+

6
6
.0

5

-
Y
10
-
 

S
ta
. 2

1+
3
1.
8
5

7
8
4
.6

3

El = 772.00

(+) 2.142
9%

END DITCH LT.

PI =179+00

El = 778.00

PI =176+20

PROP 18" RCP

DS = 60 mph

   EL = 811.03’

   N = 816435  E = 1729077

   -L- STA 187+71.88 LEFT 418.96’

   -BL- STA 193+68 LEFT 265’

BM13:  R/R SPIKE IN 16" POPLAR

BENCH MARKS

OVERTOPPING ELEVATION

OVERTOPPING DISCHARGE

OVERTOPPING FREQUENCY

100 YEAR HW ELEVATION

100 YEAR DISCHARGE

DESIGN HW ELEVATION

DESIGN FREQUENCY

DESIGN DISCHARGE

DRAINAGE AREA

PIPE HYDRAULIC DATA

= 1.9    

= 50 

= 8.0     

= 821.7   

= 9       

= 821.9   

= 500

= 15+     

= 821.75  FT

CFS

YRS

FT

CFS

FT

CFS

YRS

AC

DRAINAGE STRUCTURE NO. 1720-1721

8
2
8
.9

7

DS = 60 mph

PI = 198+60.00

EL = 859.84’

(+)3.5
895% (-)1.1405%

VC = 720’

K = 152

8
5
3
.6

8

E
l 
=
 
8
5
1.
7
1

B
E

G
. D
IT

C
H
 

L
T
.

P
I 
=
2
0
1+

0
0

(-) 6.210%

El = 845.50

PI =202+00

(+) 0.500%

PI =204+00

END DITCH LT.

El = 846.50
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8
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9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

1:
5
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:1
7
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M
r
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d
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y
\
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j
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U-2412A 32

204 205 206 207 208 209 210 211 212 213 214 215 216 217 218

800

810

820

830

840

850

860

870

880

204 205 206 207 208 209 210 204 205 206 207 208 209 210

800

810

820

830

840

850

860

870

880

-L- PLAN SEE SHEETS 19

800

810

820

830

840

850

800

810

820

830

840

850

860

870

880

800

810

820

830

840

850

860

870

880

800

810

820

830

840

850

860

870

880

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

Office of:

Prepared in the 

Fuquay-Varina, NC 27526

www.mottmac.com/americas

PO Box 700

 LICENSE NO. F-0669

-L-

-L_LT--L_RT-

SUNGATE DESIGN GROUP, P.A.
905 JONES FRANKLIN ROAD

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243

ENG FIRM LICENSE NO. C-890

EXISTING GROUND

PROPOSED GROUND

PROPOSED RIGHT DITCH

PROPOSED LEFT DITCH

PROPOSED UNDERCUT

EL = 851.97’

TIE TO PROFILE

(-)1.1405%

8
5
3
.6

8

-L_RT- STA. 205+50.00 OFFSET 23’

-L_LT- STA. 205+50.00 OFFSET -23’

   EL = 834.43’

   N = 816740  E = 1731136

   -L- STA 208+17.78 RIGHT 234.50’

   -BL- STA 214+26 RIGHT 212’

BM14:  R/R SPIKE IN 12" GUM

BENCH MARKS

E
l 
=
 
8
4
7
.6

2

B
E

G
. D
IT

C
H
 

L
T
.

P
I 
=
2
0
5
+
0
0

(-) 6.640%

E
l 
=
 
8
4
4
.3

0

P
I 
=
2
0
5
+
5
0

(+) 0.500%

P
I 
=
2
0
7
+
5
0

E
N

D
 

D
IT

C
H
 

L
T
.

E
l 
=
 
8
4
5
.3

1

END PROFILE

U-2412A

STA. 208+55.02

EL = 851.39’

PI = 206+55.00

EL = 850.77’

(-)1.1405% (+)0.3088%

VC = 200’

K = 138

(+)0.3088%

DS = 60 mph

STA. 205+50.00

EL = 851.97’

TIE TO PROFILE -L-

   EL = 834.43’

   N = 816740  E = 1731136

   -L- STA 208+17.93 RIGHT 233.90’

   -BL- STA 207+86 RIGHT 221’

BM14:  R/R SPIKE IN 12" GUM

BENCH MARKS

END PROFILE
BEGIN PROFILE

STA. 208+32.42

EL = 850.20’

PI = 207+30.00

EL = 849.92’

(-)1.1405%

VC = 200’

K = 141

(+)0.2763%

DS = 60 mph

U-2412A LT

STA. 205+50.00

EL = 851.97’

TIE TO PROFILE -L-

END PROFILEBEGIN PROFILE
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-L- STA 214+47.00
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-RPD- PLAN SEE SHEET 4 -Y1- PLAN SEE SHEET 4

-Y2- PLAN SEE SHEET 4
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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER
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860

870

880

890

860

870

880

890

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

Office of:

Prepared in the 

Fuquay-Varina, NC 27526

www.mottmac.com/americas

PO Box 700

 LICENSE NO. F-0669-RPD- -Y1-

-Y2-

860

870

880

890

900

SUNGATE DESIGN GROUP, P.A.
905 JONES FRANKLIN ROAD

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243

ENG FIRM LICENSE NO. C-890

EXISTING GROUND

PROPOSED GROUND

PROPOSED RIGHT DITCH

PROPOSED LEFT DITCH

PROPOSED UNDERCUT

10 11 12

860

870

880

890

PI = 11+25.00

EL = 884.95’

(+)4
.700

0%
(+)4
.7815

%

VC = 200’

K = 2454

PI = 12+34.38

EL = 890.18’

(+)4
.7815

%
(+)0.4677%

END GRADEBEGIN GRADE

PI = 10+25.00

EL = 880.25’

DS = 50 mph

10 11 12 13 14 15 16

860

870

880

890

8
8
2
.3

2

PI = 13+50.00

EL = 885.12’

(+)3.7
300%

(+)5
.521

0%

VC = 150’

K = 84

PI = 14+75.00

EL = 892.02’

(+)5
.521

0% (-)0.5000%

VC = 100’

K = 17

PI = 15+42.74

EL = 891.68’

(-)4.1935%

8
8
9
.2

8

BEGIN GRADE

EL = 882.32’

PI = 12+75.00

DS = 30 mph

DS = 25 mph

END GRADE

10 11 12 13 14 15 16 17

860

870

880

890

900

PI = 10+57.32

EL = 886.70’

(-)4.5010%

PI = 11+10.00

EL = 886.96’

VC = 100’

K = 31

PI = 12+50.00

EL = 892.18’

VC = 150’

K = 46

BEGIN GRADE

DS = 35 mph

PI = 13+25.00

EL = 892.52’

END GRADE

DS = 25 mph

(+)0.4990%
(+)3.7

265%

(+)0.4533%

   EL = 893.11’

   N = 813919  E = 1712434

   -Y2- STA 14+95.59 RIGHT 40.81’

   -BY2- STA 9+71 RIGHT 38’

BM19:  R/R SPIKE IN 18" PINE

BENCH MARKS
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-Y- PLAN SEE SHEETS 5 & 20

-YA- PLAN SEE SHEET 20

-YC- PLAN SEE SHEET 20
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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER
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890

870

880

890

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

Office of:

Prepared in the 

Fuquay-Varina, NC 27526

www.mottmac.com/americas

PO Box 700

 LICENSE NO. F-0669

-Y-

-YA- -YC-

SUNGATE DESIGN GROUP, P.A.
905 JONES FRANKLIN ROAD

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243

ENG FIRM LICENSE NO. C-890

EXISTING GROUND

PROPOSED GROUND

PROPOSED RIGHT DITCH

PROPOSED LEFT DITCH

PROPOSED UNDERCUT

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

840

850

860

870

880

890

900
PI = 10+51.62

EL = 888.55’

PI = 12+00.00

EL = 893.96’

VC = 275’

K = 44

PI = 17+50.00

EL = 879.80’

VC = 350’

K = 97

PI = 21+00.00

EL = 883.41’

VC = 200’

K = 289

BEGIN GRADE

DS = 40 mph

-
Y
-
 

S
ta
. 1
5
+
5
0

-
Y

A
-
 

S
ta
. 1
3

+
0
0

DS = 50 mph
DS = 50 mph

PI = 22+00.00

EL = 883.74’

END GRADE

E
l 
=
 
8
7
8
.3

4

(-) 0.2963% (+) 2.60
87%

B
E

G
. D
IT

C
H
 

R
T
.

E
l 
=
 
8
7
8
.4

2

E
N

D
 

D
IT

C
H
 

R
T
.

E
l 
=
 
8
7
8
.9

4

P
I 
=
19

+
5
0

P
I 
=
19

+
7
7

P
I 
=
2
0
+
0
0

(-) 7.0286%

B
E

G
. D
IT

C
H
 

L
T
.

E
l 
=
 
8
8
7
.3

2

E
N

D
 

D
IT

C
H
 

L
T
.

E
l 
=
 
8
8
2
.4

0

P
I 
=
14

+
5
0

P
I 
=
15

+
2
0

(+)
6.9

415
%

(+)3.6
466% (-)2.5745%

(-)2.5745% (+)1.0314%

(+)1.0314% (+)0.3300%

10 11 12 13

870

880

890 8
8
7
.6

2

PI = 11+00.00

EL = 886.97’

(-)1.3000%

VC = 100’

K = 63

PI = 12+00.00

EL = 887.27’

(+)0.3000%

VC = 100’

K = 100

PI = 12+63.86

EL = 886.82’

(-)0.7047%

(-)5.1743%

8
8
4
.9

5

PI = 10+50.00

EL = 887.62’

BEGIN GRADE

END GRADE

DS = 30 mph DS = 30 mph

-
Y

A
-
 

S
ta
. 1
1+

7
5

-
Y
C
-
 

S
ta
. 1
6
+
2
4
.3

0

(-) 0.5000%BEG. DITCH RT.

El = 882.60

END DITCH RT.

El = 882.40

PI =12+03

PI =12+43

10 11 12 13 14 15 16

870

880

890

PI = 14+77.64

EL = 888.33’

VC = 150’

K = 56
PI = 16+10.30

EL = 887.60’

(-)3.1429%

BEGIN GRADE

PI = 13+00.00

EL = 884.53’

END GRADE

DS = 30 mph

(-) 0.5095%

END DITCH RT.

El = 882.60

PI =15+70

El = 883.67

PI =13+60

BEG. DITCH RT.

(+)2.1382
% (-)0.5490%
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-Y4- PLAN SEE SHEETS 7 & 21

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

1:
5
6
:1
8
 
P

M
r
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r
o
a
d

w
a
y
\
p
r
o
j
\
u
2
4
1
2
a
_
r
d
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_
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-Y3- PLAN SEE SHEETS 5

840

850

860

870

880

820

810

820

810

830

840

850

860

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

Office of:

Prepared in the 

Fuquay-Varina, NC 27526

www.mottmac.com/americas

PO Box 700

 LICENSE NO. F-0669-Y3-

-Y4-

SUNGATE DESIGN GROUP, P.A.
905 JONES FRANKLIN ROAD

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243

ENG FIRM LICENSE NO. C-890

EXISTING GROUND

PROPOSED GROUND

PROPOSED RIGHT DITCH

PROPOSED LEFT DITCH

PROPOSED UNDERCUT

10 11 12 13 14 15 16 17 18 19

840

850

860

870

880

P
I 
=
 
15

+
2
6
.9

6
E

L
 
=
 
8
7
0
.0

2
’

(+)1.4143%

P
I 
=
 
15

+
5
0
.0

0

E
L
 
=
 
8
7
0
.3

4
’

P
I 
=
 
15

+
7
3
.0

4
E

L
 
=
 
8
7
0
.6

4
’

PI = 16+09.10

EL = 871.09’

(+)1.2515%
(+)5
.637

6%

PI = 17+40.00

EL = 878.47’

(+)5
.637

6%
(-)2.1764%

VC = 200’

K = 26

8
7
4
.9

9

DS = 30 mph

EL = 874.99

END GRADE

PI = 19+00.00

P
I 
=
 
15

+
2
6
.9

6
E

L
 
=
 
8
7
0
.0

2
’

P
I 
=
 
15

+
5
0
.0

0

E
L
 
=
 
8
7
0
.3

4
’

P
I 
=
 
15

+
7
3
.0

4
E

L
 
=
 
8
7
0
.6

4
’

-
L
-
 

S
T

A
 
3
1+

5
9
.1
8

 

EL = 869.603’

PI = 14+97.16

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

830

840

850

860

8
4
4
.4

7

PI = 10+90.00

EL = 845.28’

(+)1.0075%
(+)3.7

396%

VC = 160’
K = 59

PI = 13+65.00

EL = 855.56’

(+)3.7
396% (-)2.6228%

VC = 350’
K = 55

PI = 16+94.95

EL = 846.91’

(-)2.6228%

(-)1.8723%

P
I 
=
 
17

+
2
6
.7

8

E
L
 
=
 
8
4
6
.3

1’

P
I 
=
 
17

+
5
0
.0

0
E

L
 
=
 
8
4
5
.8

8
’

P
I 
=
 
17

+
7
3
.2

2
E

L
 
=
 
8
4
6
.3

6
’

(-)1.8741%

PI = 18+05.08

EL = 845.76’

(-)1.8741%
(-)3.6857%

PI = 19+75.00

EL = 839.50’

(-)3.6857% (+)0.9309%

VC = 300’

K = 65

PI = 22+50.00

EL = 842.06’

(+)0.9309% (-)2.5867%

VC = 200’

K = 57

8
3
8
.1
8

BEGIN GRADE

PI = 10+10.00

EL = 844.47’

DS = 35 mph

DS = 40 mph

DS = 40 mph

DS = 40 mph

PI = 24+00.00

EL = 838.18’

END GRADE

-
Y
4
-
 

S
ta
. 1
9
+
9
3
.8

3

-
Y
4

A
-
 

S
ta
. 1
0
+
0
0

-
L
-
 

S
T

A
 
5
8
+
9
6
.7

0

E
l 
=
 
8
3
9
.4

0

E
l 
=
 
8
4
1.
4
0

(+) 0.7929%

B
E

G
. D
IT

C
H
 

R
T
.

P
I 
=
10

+
10

E
l 
=
 
8
3
8
.5

0

E
N

D
 

D
IT

C
H
 

R
T
.

P
I 
=
11
+
5
0

E
l 
=
 
8
4
4
.6

0

(+) 
6.4

0%

(+) 4
.00%

(+) 2.25
%

P
I 
=
11
+
0
0

P
I 
=
10

+
5
0

E
l 
=
 
8
4
2
.6

0

B
E

G
. D
IT

C
H
 

L
T
.

P
I 
=
10

+
3
0

E
l 
=
 
8
4
3
.1
6

P
I 
=
11
+
0
0

E
N

D
 

D
IT

C
H
 

L
T
.
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-Y5- PLAN SEE SHEETS 9 & 22
800

810

820

830

840

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

1:
5
6
:1
9
 
P

M
r
:\
r
o
a
d

w
a
y
\
p
r
o
j
\
u
2
4
1
2
a
_
r
d
y
_
p
s
h
_
p
f
l
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g
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P
h
i
5
6
8
5
5
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800

810

820

830

840

800

810

820

830

840

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

Office of:

Prepared in the 

Fuquay-Varina, NC 27526

www.mottmac.com/americas

PO Box 700

 LICENSE NO. F-0669-Y5-

-Y5-

SUNGATE DESIGN GROUP, P.A.
905 JONES FRANKLIN ROAD

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243

ENG FIRM LICENSE NO. C-890

EXISTING GROUND

PROPOSED GROUND

PROPOSED RIGHT DITCH

PROPOSED LEFT DITCH

PROPOSED UNDERCUT

10 11 12 13 14 15 16

800

810

820

830

840

8
0
5
.2

0

PI = 11+50.00

EL = 809.74’

(+)3.6
320%

(+)4.
0667

%

VC = 200’

K = 460

PI = 14+50.00

EL = 821.94’

(+)4.
0667

%
(+)2.412

6%

VC = 200’

K = 121

BEGIN GRADE

PI = 10+25.00

EL = 805.20’

DS = 50 mph

DS = 50 mph -
Y
5
-
 

S
ta
. 1
5
+
6
5

-
Y
5

A
-
 

S
ta
. 1
0
+
0
0

17 18 19 20 21 22 23 24 25 26 27

PI = 18+17.62

EL = 830.81’

(+)1.6133%

PI = 18+49.91

EL = 831.33’

PI = 18+73.41

EL = 830.79’

PI = 18+96.92

EL = 831.17’

PI = 19+29.13

EL = 831.69’

(+)1.6270% (+)0.5311%

PI = 21+00.00

EL = 832.60’

(+)0.5311% (-)3.0396%

VC = 200’
K = 56 PI = 23+75.00

EL = 824.24’

(+)0.3500%

VC = 350’

K = 103

8
2
5
.0

3

(-)3.0396%

DS = 40 mph

DS = 50 mph

PI = 26+00.00

EL = 825.03’

END GRADE

-
Y
5
-
 

S
ta
. 2

2
+
7
3
.8

8

-
Y
5

B
-
 

S
ta
. 1
3

+
0
0
.0

1

P
I 
=
 
18

+
4
9
.9

1
E

L
 
=
 
8
3
1.
3
3

P
I 
=
 
18

+
9
6
.9

2

E
L
 
=
 
8
3
1.
17

P
I 
=
 
18

+
7
3
.4

1

E
L
 
=
 
8
3
0
.7

9

-
L
-
 

S
T

A
 
7
8
+
9
0
.3

2

E
l 
=
 
8
2
9
.4

0

(-) 0.3000%

E
l 
=
 
8
2
1.
0
0

E
l 
=
 
8
2
0
.0

0
(-) 4.0000%

(+) 1.9000
%

E
l 
=
 
8
2
1.
9
0

(+) 0.3125%

B
E

G
. D
IT

C
H
 

R
T
.

P
I 
=
19

+
5
0

E
l 
=
 
8
2
9
.7

0

P
I 
=
2
0
+
5
0

E
N

D
 

D
IT

C
H
 

R
T
.

E
l 
=
 
8
2
2
.1
0

P
I 
=
2
5
+
14

E
N

D
 

D
IT

C
H
 

R
T
.

B
E

G
. D
IT

C
H
 

R
T
.

P
I 
=
2
3

+
2
5

P
I 
=
2
3

+
5
0

P
I 
=
2
4
+
5
0

PROP 30" RCP

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT

= 7.8    

= 824.8   

= 50      

= 200

= 25 

= 30      

= 822.8   

= 36      

= 823.3   

DRAINAGE STRUCTURE NO. 2206-2207

18 19 20 21 22 23

800

810

820

830

840

850

860

870
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-Y11-

BEGIN CONSTRUCTION END CONSTRUCTION

-Y11- STA 19+00.00 -Y11- STA 23+20.00
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-Y5B- PLAN SEE SHEET 22

-Y7- PLAN SEE SHEETS 11 & 23

-Y5A- PLAN SEE SHEET 9

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

1:
5
6
:1
9
 
P

M
r
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r
o
a
d

w
a
y
\
p
r
o
j
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u
2
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730

740

750

760

770

780

790

800

810

820

800

810

820

830

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

Office of:

Prepared in the 

Fuquay-Varina, NC 27526

www.mottmac.com/americas

PO Box 700

 LICENSE NO. F-0669-Y5A- -Y5B-

-Y7-

810

820

830

840

SUNGATE DESIGN GROUP, P.A.
905 JONES FRANKLIN ROAD

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243

ENG FIRM LICENSE NO. C-890

EXISTING GROUND

PROPOSED GROUND

PROPOSED RIGHT DITCH

PROPOSED LEFT DITCH

PROPOSED UNDERCUT

10 11 12

800

810

820

830

(-)1.8535%

(-)4.9629%

8
2
4
.7

1

8
17
.8

3

PI = 10+18.02

EL = 824.38’

BEGIN GRADE

EL = 817.83’

END GRADE

PI = 11+50.00

10 11 12 13

810

820

830

840

8
3
8
.0

2

PI = 10+85.00

EL = 834.75’

(-)3.8471%
(-)4.7429%

VC = 170’

K = 190
PI = 12+25.00

EL = 828.11’

(-)4.7429%

VC = 110’

K = 35

PI = 12+82.14

EL = 827.21’

(-)1.5789%

(+)2.084
0%

8
2
7
.5

8

BEGIN GRADE

PI = 10+00.00

EL = 838.02’

END GRADE

DS = 30 mph

DS = 25 mph

E
l 
=
 
8
3
0
.6

0

(-) 9.1200%

(-) 5.5000%

E
l 
=
 
8
2
5
.1
0

(-) 2.4000%

E
l 
=
 
8
2
3
.9

0

(-) 5.8000%

B
E

G
. D
IT

C
H
 

R
T
.

END DITCH RT.

El = 821.00

P
I 
=
10

+
0
0

E
l 
=
 
8
3
5
.1
6

PI =12+50

P
I 
=
10

+
5
0

P
I 
=
11
+
5
0

P
I 
=
12

+
0
0

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

730

740

750

760

770

780

790

800

810

820

PI = 18+00.00

EL = 769.42’

(+)4
.660

9%
(+)

6.5
948

%

VC = 200’

K = 103

PI = 20+58.78

EL = 786.49’

(+)
6.5

948
%

(+)1.9223
%

P
I 
=
 
2
0
+
9
0
.8

1

E
L
 
=
 
7
8
7
.1
0
’

P
I 
=
 
2
1+

15
.3

4

E
L
 
=
 
7
8
6
.6

5
’

P
I 
=
 
2
1+

3
9
.8

7

E
L
 
=
 
7
8
7
.1
1’

PI = 21+71.88

EL = 787.71’

(+)1.8588%

(+)
6.7

045
%

BEGIN GRADE

DS = 40 mph

PI = 17+00.00

EL = 764.76’

-
L
-
 

S
T

A
 
11
2

+
3
3
.2

4

8
0
3
.0

0
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24 25 26 27 28 29 30 31 32 33
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-Y7- PLAN SEE SHEETS 11 & 23

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

1:
5
6
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P
M

r
:\
r
o
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y
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760

770
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-Y10B- PLAN SEE SHEET 17

750

760

770

780

790

800

790

800

810

820

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

Office of:

Prepared in the 

Fuquay-Varina, NC 27526

www.mottmac.com/americas

PO Box 700

 LICENSE NO. F-0669

-Y8- -Y10B-

-Y8- PLAN SEE SHEET 14

-Y7-

SUNGATE DESIGN GROUP, P.A.
905 JONES FRANKLIN ROAD

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243

ENG FIRM LICENSE NO. C-890

EXISTING GROUND

PROPOSED GROUND

PROPOSED RIGHT DITCH

PROPOSED LEFT DITCH

PROPOSED UNDERCUT

PI = 25+75.00

EL = 814.73’

(+)
6.7

045
%

(+)0.2166%

VC = 300’

K = 46

PI = 30+75.00

EL = 815.82’

(+)0.2166%

(+)0.9479%

VC = 150’

K = 205

DS = 40 mph

EL = 816.76

END GRADE

PI = 31+75.00

(-) 1.1600%

(-) 0.2982%

B
E

G
. D
IT

C
H
 

L
T
.

P
I 
=
2
8
+
0
0

E
l 
=
 
8
12
.3

5

E
N

D
 

D
IT

C
H
 

L
T
.

P
I 
=
3
0
+
8
5

E
l 
=
 
8
11
.5

0

E
N

D
 

D
IT

C
H
 

R
T
.

P
I 
=
3
1+

0
0

E
l 
=
 
8
11
.8

0

P
I 
=
3
0
+
0
0

E
l 
=
 
8
12
.9

6

B
E

G
. D
IT

C
H
 

R
T
.

15" RCP
PROP

8
0
3
.0

0

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT

= 1.5    

= 814.8   

= 10      

= 200

= 25 

= 6       

= 813.6   
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